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SPHERICAL GRANULE COMPOSED OF SINGLE SUBSTANCE, MEDICINE, FOOD CONTAINING THE SPHERICAL 

GRANULE AND THEIR PRODUCTION 
FREUNT IND CO LTD SHIONOGI & CO LTD 
InventoKs):KATO HISAYOSHI ;AKE NAGAYOSHI ;TAUCHI IKUO ;SUZUKI YUSUKE ;FUJII TOSHIROU ;TOMOTA 

NOBUTAKA 

Application No. 10052655 JP1 0052655 JP, Filed 1 998021 9.A1 Published 19990406 

Abstract PROBLEM TO BE SOLVED: To obtain the subject spherical granules having a high surface smoothness of 
the spherical granules and low wearability, useful for foods, granulation coatings on the production of medicines, and 
the like, and having specific physical properties by spraying a single substance aqueous solution on wet spherical 
granules prepared by the use of a CF granulator in a fluidized bed, drying the wet spherical granules and applying a 
solidification treatment to the surfaces of the dried spherical granules. 

SOLUTION: The spherical granules composed of single substance are obtained by granulating water-soluble single 
substance powder whose saturated aqueous solution has a viscosity of <10 cPs, applying the single substance 
powder to the obtained single substance granule nuclei, simultaneously spraying one of water, the aqueous solution 
of the single substance and the diluted aqueous solution of a water-soluble polymer on the nuclei, spraying the 
single substance aqueous solution and/or the water-soluble polymer diluted solution on the prepared wet spherical 
granules by the use of a fluidized bed device and simultaneously drying the wet spherical granules, the obtained 
objective spherical granules contain the single substance in an amount of <95 wt.%, and have an aspect ratio of <1.2, 
an aggregate bulk density of >0.65 g/m and a repose angle of <35 degree. 

Int'l Class: A61 K04736; A23P001 02 A61 K0091 6 

Priority: JP 09211184 19970723 

Patents Citing this One: No US, EP, or WO patents/search reports have cited this patent. 



l.abi 
?.dEF 



(j p) 02) $ | § % & $j[ (a) aiMmmiw 

#1^11-92403 

(mm ¥^ll¥0999)4^6B 



(51)IntCl e 


MM 


FI 




A61K 47/36 




A61K 47/36 




A2 3P 1/02 




A2 3P 1/02 




A61K 9/16 




A61K 9/16 


B 








G 






mm m mum 


&20 FD &13D 


sown 


#1^10-52655 


(7DH11A 000112912 












wmn 


mm (W 2 £193 




lS2T@14#2f 






(71) IMA 000001926 




imam* 


WW9-211184 




it 


(32)«^e 


¥9(1997)7^230 




(33)ft£fg£$3 


0* (JP) 


mm m a§ 










l«2T@l#2f 7 












mm n *& 










lS2TH4#2f 7 






D-f>MSHl»s 








(74)ftiA m± m (ft 





1 1-92403 



1 1 «a»*is*ofiiS!i* i o c p s rttc5 
^,7K^tt#-t/a*9 saaxeusrrsiJMjfitt 

S#©#tf?Bg!&*0. 6 5g/mlH±, *J&fc3 5g 
[»*Jg2] fift*«MII<!)ttflE*t 1 0 c p s KTT* 

jg&LTfc£7X'^hifcdU. 2aT03**T?*o 
T, *^#O*-»J"*flE*0. 6 5g/ml£U:. SJ&ft 
3 5*&TT!*0. OKeHTCfcSJIt 

>c&«jftft^hu»>Ao»«fc»3a«nfcia-p**^ 
t^mttmMM i x«2 ke«©$j§m&. 

£3CG*®**&. 

[»#Jg5] BuEk'?5>C«, L— 7Xn;Hf>I£ 

lXK±a*r***K*&&*Ci:*ttafc'r*a*« 
1 £Gft03#tt. 

7 ] fiam*»*©ttflE*« i o c p s aTT-fe 
lastHbTsa^ssiia-rsist, *#&nfc 

8ffl##tt*ffi»aS«TK#H&R©#»«Stf/X 

6 CDV>r ft* 1 B£G*0##tt®8£m 
[» #8 8 ] »»*»*©«£# 1 0 c p s RTT'fe 

©8i8&Srt©lll|gRlK±fcttfc*, #»rt!C^Uyh 
X7*0H&L&#S|IlteR«*BfiSl*^'3, 

»**satftifc^a< i asaaisTSiroga 

tt^-ftROTKJSjftRtf/Xtt*^^^©^*** 
b & b ftjft-r 5 BfftWI TS h ft Z r 



7, 'J 7 hX7*ft»b&«»6@KH«ft@IES*oo, 

a: < 1 1> i a* u -r aa$*a mm a is t , 
ft b nfcsas^ftsffiftHSSTftiii** ^ t &&a 

wtttft^- h u 9ABA#a&?®*&##&&«*# 

lEftgB©fflsg«rt©iiiteR«±Kfl:fc#, 
xu? hx7t«iftba39»6ia«nstia«s-fi:'3o, 
mr&s+vu h-;p©£!i&?fcttLT*vU h-;p 

©$*£»* *> K*5/iJ h-;P©*»ttR 

©#»*»*;&> 5S«nfc#ft. < £ t> 1 

-*xttB»tfx^aa*^tii«x?^©i»rn** 
20 watt*. h-jMSft#ttf*6a:« 

ttXU^U h-^TftSCtSWait*, a#*7X 

tt8fcE*©*»it©«jgm 

[IS*JR12] ¥-«lK**L-7^a;Hf>aR^/ 

XttL-7X3^e>«:fHJ£AT?»*C££fca£ 
t*, »*«7Xtt8CK«©«Jgfit©«iS*j£. 

1 3 ] M3fta i ~ 6 ©vs-f n*» i «tea© 
*»»3j»6&«ct*i»aita, *ajs*#&. 
30 nt$ai4] »*«i~6©^-fn*u«K:E«© 
«^tst**5a*cts^afr«<tii«jit*ttaiga 

t»*«i5] a*«i^6©v»Tnj&>iaicBa<D 
3»»«[*»6ft*ctswafr*, isaaac£tf*jfi 

[a*«i6i »7^3-;p*^t*«*tt*63!t 
mam 1 7 ] a«9 1 5 xtt 1 6 tE«©»»es 

40 £*4*afr*B*. 
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*^i*«Fa<!:-r*, a*«i 7Xtti 8ke«©is 
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K3*t-FS-2 5) ©itS^gg^D— h-;V 
*»*^3 k gttjA*. D— V>~ h-;U©2 0S*%7K 

©JfitM&*ftj*«, 3 5 5 (4mA>6 5 0 0 umtzffimh 

t. ^mmnmomtLxmm-r^D— ■?>- 1 — jvm 
[0055] wz, m^ummnmrn. (ya^ybmrn 

flcatettS, CF^5-aW^-CF-3 6 

0, «TCFg«iBST) CDjfiittgSIC. ^tLTMSB 
<0«t5l:j»5nfcD-7>= I — ;kj£&#>£ 1 k gtt& 
7U'vhI7-4MU*^. (HlfeRSSrl8 0 
r pmT[Hlte$1±fc„ SftHT. ¥^feg7. 4(im»D 
— kg* 2 5g/mi n 
TD— T>- h-JPjfifi«lfc**L'3-P, D — V >~ h 
-Jl'2 0li%Mt4 0 0ml£0. 8kg/cm2 

[0056] wz, &z>ntz&ffl®Mftzmw}m&$i.m 



-FL — 5, eiTFLSBtfcf) Ojt&gJgfcAft. 

6 ottsit^e.. d— v>- h-;kd2 om% 

*i&$n k g£4 0m 1 /m i n ©jgaTigSP-x'T 
>t?Ltc. Z.o LT 5 0 0 /im^e. 7 1 0 Mm©D— V 
>-h-WW8 4. 5%CDiR^T»^nfc<, £© 
JWi©77^? hitttl. 0 91?$!3, I^tbT 
©*-^S«tt0. 7 0g/ml, Simi3 lST*o 

fc. c©^s©«®«0 5-e^-rt*3O. 

[0 0 5 7] ^MM 2 
D— T>- | — ;i/f&*2 k g<£--y-(Cttii*. *2 
0 0 gZMZ-Xl 5»IBiWl0^to-&fca, 4mmX7iJ 

mfto UTCFg«K{t&*., 2 

00 rprnTHlfil/, * 7 0 m 1 £ 5 m 1 /m i n ©ii 

&xmmmmvrc. z\n^n,mh, mmvxmmmnm 

©fegftHte2 1 2 /zm*>5 3 5 5/imT$i-3fc. 
ao [0 0 5 8] «tLTD-V>Zh-JHSi (3 5 5 
Mm~5 0 0 Mm) <Dftt> <0 KffifBD— V>~ 1 — ;i/jg 
tfrttl (2 1 2 Atm~3 5 5 Mm) Sffl^feffi«HSS0B 1 
tHilfcSlfpLfctCS, 3 0 0 /imi>5 5 0 0 Aim© 

d — v > - h -jimmftLtf 80.2 %©jr$t# e. n 

fc. i©^it07X^^ hjfcttl. 10T&0, *u- 
&£«0. 7 2g/ml, $lftU32a^fc. ft 

\t0. 3 4%?*ofc. 
[0 0 5 9] *JS^J 3 

30 mmm 2 T#^n«T»5D-v>- h-;we&* 

(2 1 2 «m~3 5 5 Atm) 1 k g £ C Fg«f;:tt& 
XU'^I?-^^^. 1 8 0 r pmTia 

*D— V>~ | — ;n kgS25 g/m i n©#t$&3S 

ffifig. HPC— L) 
12 4 0ml50. 8 kg/cm* ©EErttifl*. 4 0 

am. «ic*iiififtb&. zti&mmL. wbijutd— 

40 [0 0 6 0] ftSftfcfijH*»«C*FLg«©jfi 

tt*»icAn, eottssi^*^, d— v>-h- 

;P©2 0I1%*«1 kg$40ml /m i n©jl* 
TiftlS n—T-f >tfVtc. £-5 LT3 0 0 wmA^ 5 0 
0 Atm©D— V>- I — ;H$Jg3|Si#7 8. 5%©iR^T 
f Sflfc. iO«»fi©7X'?i' htfcli 1 . 15T& 
0> ^it^SttO. 7 1 g/m 1 . 3fJftAtt3 3gT$ 

[0 0 6 1] HJg#tJ 4 
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1 8 0 /fmi>5 3 5 5 /zmCffagLfc^ifHf:? 5 
>C (L— 7*a;Hf>R) 5 0 0 g^ilTCFl 
«©HHBn«±Ktta*, 2 0 0 r pmTIej!{teR«£0 
teS-frfc. UfcV»T, 2 1. 4tfmOf&*t^5 

>C (L-7X3ff>i) 1 5 5 0 g560g/mi 
nO«J&aflET«K«*bt3t3, *£0. 8kg/cm 

2 ©BEftTl Om 1/mi n<&»flre«fciftllifi*fcL.fi 

[0 0 6 2] ^©lfl««SSFL81l:tta*. 6 0 
*CT»ESM£«Ufc. ft*H7«, l^-©»£frTlcb: io 
^5>C (L — 7Xnjl/f>IS) 2 01IWS8 0 
0 g£4 Om 1 /m i nOaftTttff. SIUTn-f 
^>CfVTz. u5LT3 5 5 //m^e.6OO/xm03lf 
Wt:iOO%k^5>C (L— 7*3;Hf>S0 

77.^hitttl. 1 0T& 9. LT©* It & 

SO. 8 6g/ml, Sfift«31«T*9fc. #6n 

ttO. 4 6%T*-3fCo 
[0 0 6 3] *Jfi0tJ 5 20 
7 5 Mm©SS^£ai§Lfdlft*t:*^$ >C (L— 7X3 

;Vfcf>K±MJ£Aiig||) ikgi;ioii%HPC- 

L7Ki§$l 0 Om 1 £iPA, X-^-T-£iD£fc>itTfc 
«, 0. 5mmCDX^'J->Ti¥Uai/jfittL, KJR 
U ISL, Hr^*fflViT«tg5 0 0 (im!i>5 7 1 0 u 
mOW5>C (L-7X3^f>KtMJ^A) jfi« 

[0 0 6 4] ^»CFg«<&iBft£«l*3K:;*U<y M7 

;Hf>8W-HJ£A) 5 0 0 g^tLTCF8i©HI so 
*sHIR±Kttii*, 2 0 0 r pmT|HltenS^lHlK$-& 

(L— 7X3/Hf>»^-HUCrAISft) 100 0g£6 
0 g/m i n©#*&3£Mn?!RfctW&Loo, tK£0. 8 
k g/cm 2 COS.tfV 10ml /m i n^ilSTgCfciS 
«fi8LSUS*J&lfc£»&. FL36B 

ffi®&ftT\Zii?=i>C (L— 7Xn^b'>Sth'J^ 
A) 2 0li%*jgS8 0 0 gS4 0ml/min©a 
*T1W. ft*L.T3-T-'f>^L-&. 40 

[0065] I 0 u mfr ^ 1 0 0 0/i m©H 

KWtC 1 0 0% t*^5 >C (L— 7X3^H>lth'J 
■^A) ©#.J&>S&3J£j£S|a#8 2 %CDJR*T#^>tlfeo 
£©«ft©77.^'7 hJtttl. 0 9T&9, *-9"f6flE 
0. 8 0g/mK $IftB3lST^L S^tlf: 
8»tfc©*BH4B 7 «Sfll«ttO. 

3 9 

[0066] mmm 6 

TF*CFSIIlOji«[*«rtC^Uy hX7-*0W&L& 

3 0 0 /fm^e> 5 0 0 /imCiaLfcSftt h 'J so 



^Ai&ll 1 0 0 0 g LTC Fg«OHlKR«±C 

tt&*. 2 0 0 r pmTlalKRSSrlHie^-arfc:, IJgH 
T, ¥^SS2 5. 7 um<D¥tb&ft2Wzmki-bV 
£A$5fcl 2 0 0 g£6 0 g/m i n ©tt*&aflET?«C 
ftf&Loo, #£0. 8kg/cm 2 OffATlOml 

[0 0 6 7] £©fiHS*«M&&FLK«Ktfcfc*, 6 0 
X:HffiMft.mVJt. :^lT3 5 5 (imi^6 0 0 ym 
©ItHtWK 1 0 0X£{t±hU£A»ft©*a»&fc.6J» 
Jg&#7 5 %©JR^T»e>nfe. I©Wt©7X^^ 

HJtttl. 10T&9, *D-M1. 09g/ml, * 

[0 0 6 8] HJg0iJ 7 
ftbKftj&&£B (CF- 3 6 0) SfcfflU XDyb 
I74«*&l/^6, 3 5 5~5 0 0 jimOD-^vU 

h— ;M6ft 3 0 0 g £tt&*, 160~200rpmT? 
HHERtRSHHES-tirfc. ¥^SlS2 5. 7 wm 

©#tf$D-*->U I — ;i/2 4 0 0 g£30 g/m i n© 
jiSTftWULoo, 1. 0kg/cm2fflffiAT'D- + 
y'J I — ;l/5 0%7.k*§?££5m 1 /m i n©iI«T>»i§ 

(FLO- 5) CXn, 6 CC-CttjBlbfc. Z. 
<D®M%L2 0 0 g £9rE»>JIji&gfi (FLO-M I N 

i) tan, 5a*%->x7>yi7x^y-;i//7j(S?£8 

0gS4ml /m i n ©JISTigSn-TV >^Lfz. 
7 10~1 0 0 0 ^mO^»8 2. 0%©iR*Tf# 

e.n^o ^©«»fitofis/ffiftjttti. o9T$.o, 

jfcSfB&ttO. 7 10, 5fcJ&£tt3 1° jfefES! 
[0 0 6 9] ttfe^tj 1 

5 »»%©H P C - L**«Sttffl LfcKWaifcSfifcl 7 

[0 0 7 0] Jtfe^tJ 2 
*S60iJ 7 -e»6ftfcfiH#«M&£ift»»jfilfcS«F L O 
-5K:Aft, 6 0tTgIWc. Z<Djjm\Z£K) 7 1 0 
~1 0 00/imfflWfi*i8 3. 2%iR^T#€>nfc. 
£©W&©S&/M&J*t}U. 0 9T*D, 
ttO. 7 0 6 g/m 1 . *J&fctt3 1 0 T&itz. 

[0 0 7 1] ^ifi^J 8 

it&M2-cm*>ntzmM®.2 o o g^MtftBig«£SB 

(FLO-MINI) \Z\tl, 6Ii%7i^>X^y 



( 

* t 

9 » 9 
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-;V/*S*6 6. 7g$5ml/mi nflMT'ii 
3-f4>?lfc. 7 1 0-1 0 0 0 /tm®$$gtf8 

1. 0 9T&r)> A>S**ttO. 7 15g/ml, £t 
£ii3 1° Tfc!h tSSI*f«««-C*iii***bfc 

[0 0 7 2] gI0J9 

it««2Tft5nfc*»»2 0 0 g^HII^I 
(FLO-MINI) [:An, 5iI%#'Jg|#fc~;V 
»8£xf M&Jfc 8 0 g £ 4 m 1 /m i n ©ircE^ 
-?<<>>/ltZo 7 10^1000 timVWWS 
1. 4%JR$?l#Wco £©i*J&ffe0£§/JSfcJttf 
1. 0 9T*0, ftSfcgttO. 7 14g/ml,5feJft 
Att3 1° »S!«?mttTffi««« bfc 

[0 0 7 3] Jt*S!W3 

jt««2'rii6nfc«»S2 o o gmmmrn 

(FLO-MINI) CAn, 5II%HPMC*M 
8 0 g £ 4m 1 /m i nflMTtin-T^ 
fc. 7 10M 0 0 0tfmCD##fti&«8 0. 3%JR$T 
#Snfc. Z0«#ft0S8/fifttt**l. 0 9T& 

o, Mm\to. 7i6g/mi, mmzv T 

[0 0 7 4] £ttftl0 

£I0iJ 1 Til WcD--?>- k g £1 

MiM^f (CF 3 6 0S, 7D>f>M* 

R$£2 0 0 r pmTHI&Stfc. i^Tti7xz;P 
^D/V-^75>0»*2. 7kg£ft4KMLfc 

#5, xf;nz;PP-^©2%x^y-;^t$4-6 

g/min0ireX7V-l/T$8Ml, mm 



m 4- *U}>*±4*^zm£*-L r t 



*bT*«**«**<ll. 3%T$.ofco 
[0 0 7 6] Jt$fc0J5 

(2 1 2Mm~3 5 5 /im) 1 kg£CF-3 6 OCtt 
XDy M7-*ftl&l/ft^6, 180rpmT 
@fcR«£|IIte$tfc. gjVit, ^ttft7. 4#m0 
fft*D-7 >- h- JH k g £ 2 5 g /m i n 

io iIflcSSft», HPC-L) 51I%7KM 

2 4 0ml£0. 8 kg/ cm 2 Off MM* 40ft 

7W\>\k\tl. 2K±T*0, a Wit?. Witt 
[0 0 7 7] JttM!6 

«M4Tft6nfcfflSIJIWtttFLStl:fta*, 6 

OtTftllll/fclS*, 3 5 5tfm^ 6 0 0 /zm<« 
S#7 3 %(DJR$Tl#6nfc. H0#JfM&07;W h 
20 tfcttl. 10T*D, «^#tl/T<D***lttt0. 8 
lg/ml, *AAtt3 1flnNfcofc. H6l:*1\i:3 

mmMm\m+wv>®*w$>c (l 

[0 0 7 8] ttttM7 

HI0iJ 6 0*©ftt) QKH P C-L 0 5 llX*#tt£ 

ffl ifcmmm 6 ^i&^Tigfibfci: 
5, Tf^fci^©7x^^hjt*u. imx 

[0 0 7 9] %%mt1MM7b*k«*t* HPC 
6£ttlfcfl7 0Jl*!&»5, #0ftfeDKHPC-Lfcg 



[■ ■ 
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186. 1 






143. 8 



[0 0 8 2]fl£*ft: 

a) mwmnmgtote mum) 



(2) MM' 2 5t->2 5 0t 

(3) #Uft: 5TC/» 

(4) T:IMM»M 

[0 0 8 3] I$7x::^o/V-Jl^>M5 

ffi m*»«J8 (MM 0*W0»W;<, * 



10 



mm.tiT\t mwn%WzT/zh-m 

»Wt0m*ft*n*Jfllfc. 8***31:* 

t. 

[0 0 8 5] 
[H3] 



20 



£ 3 



6 0t 3B 
140 



6 0t 30 
i a a 



AE 



7. 30 
12. 45 



1. 98 
i on 



r • ■ 

1-92403 



(12) 



[0090] x-mmomTfr^-jmrnn^fflt-r h u 

[0 0 9 1] *^Ok^$>CWSttt'^$>Ci 
8&**W4t;*5>C©Jt**<tfc*Ti«<, ^-CO^ffi 

[0 0 9 2] #SS8fc«fc0ftttSn*J*#« < &*E*tt 
ftSF*j£ttK-r Circus. #i:D-7>rh-Mi 

t t -a jn^e ^ ^r-r * mm © * y-t ;hm 

«, 0^«i£ig7x^7°nir?/-;U75>^©7$> 
[HB5©flS*fc«91] 

[HI] *SS9JT?«fllT3SiStfc3-'7V >^g«©- 
[02] *-»R«*S[©*J&ft©jlli&ft*!ttW'r*H 

[H3] m?mwmTMmvttmn-vm^nm* 



[04] fflftiTl^LfcltftllSfrb&l^ 
-*R (D— v>-h-;i/) 8J#e©«®:RiB£ji?f¥ 

[0 5] a^g^T^Lfc*fg^©¥-^« (D- 

[0 6] *?WR»TW*LfcHjefcffl«£fTta&ir>J|i 
-*R (L— 77. n;i/t*>i?) «»«t©«iii!R»*7ST 

[07] n?mmmx®.mhtz*%w<D%--'®n a— 

77.U)V\Z>m S*»tfc©*ffittttS*"r^JlTfc*. 
[0 8] «^ffi»^TH^Lfc*^B^(D*-tiH (Jfift 

1 : 2 : EH6H«, 3 : EHEM, 4:XU7 

K 5 :l7ft>/t-, 6 :&S3£B> 7 : fRXft 
S. 8 : 9 : tMfr&it, 1 0 : iftSft 

«. 1 2 : 5£fl5t»#>7\ 13:7.7> 

20 -;X;K 1 4 : «gfflI7-, 1 5 : Sfi$tHg|l. 
1 6 : 7f-^-*A*-, 1 7 : 7.U7 hX7fflSm 
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